Structural characterization of site-specific discontinuities associated with replication origins of minicircle DNA from Crithidia fasciculata.
The kinetoplast DNA of trypanosomes is comprised of thousands of DNA minicircles and 20-50 maxicircles catenated into a single network. Replication intermediates of minicircle DNA from the trypanosomatid species Crithidia fasciculata contain site-specific discontinuities in both heavy (H) and light (L) strands. These discontinuities map to two small regions situated 180 degrees apart on the minicircle; each region has two sites at which a discontinuity can occur, one on each strand. We have determined the position of these discontinuities on the minicircle DNA sequence and have characterized their structure. H-strand discontinuities occur within a 4-5-nucleotide sequence and consist of single nicks, only one of which appears to be a DNA-DNA junction. Characterization of the remaining H-strand nicks indicates a structure other than a typical DNA-DNA or DNA-RNA junction. Discontinuities on the L-strand can be either a nick or a short gap which overlaps a 12-nucleotide sequence universally conserved among minicircles from various trypanosome species. Up to 6 nucleotides are hydrolyzed from the 5' terminus facing the gap upon treatment with alkali, suggesting the presence of an RNA primer. Based on the structures of minicircle replication intermediates, we present a model for replication of minicircle DNA in which the site-specific discontinuities closely coincide with the origins of replication.